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(54) REFLECTION TYPE LIQUID CRYSTAL DISPLAY DEVICE 
(11) 2^245741 (A) (43) 1.10.1990 (19) JP 

(21) AppL No. 64-67032 (22) 17.3.1989 

(71) MATSUSHITA ELECTRIC IND CO LTD (72) MAMORU TAKEDAd) 
(51) Int. CP. G02Fl/136,G09F9/00,G09F9/30.H01L29/784, 
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PURPOSE: To minimize the lowering of display quality and to reduce leakage 
electric field from a wiring electrode by setting the dielectric constant of a 
1st insulating layer which separates a drain electrode from a 1st picture element 
electrode so that it may be smaller than that of a 2nd insulating layer which 
separates the 1st picture element electrode from a 2nd picture element electrode. 

CONSTITUTION: A TFT 2 is formed on an insulating substrate 1 and the 1st 
picture element electrode 6 is connected to the drain electrode 4. The 2nd picture 
element electrode 8 which is a reflection electrode is connected to the 1st picture 
element electrode 6 through the 2nd insulating layer 7. At such a time, the 
dielectric constant of the 1st insulating layer 5 is set to be smaller than that 
of the 2nd insulating layer 7. Since the dielectric constant of the 1st insulating 
layer 5 is smaller than that of the 2nd insulating layer 1, an effect which signal 
voltage inputted in a signal wiring has on the voltage on a display picture 
element is reduced. Thus, the leakage electric field caused by the signal wiring 
electrode on the surface of the picture element is reduced and the display quality 
is improved. 
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(51) Int. CP. G02F1/136,G09F9/30 

PURPOSE: To easily flatten the surface of a reflection type liquid crystal display 
picture element and to improve contrast ratio by interposing an insulating 
layer between a 1st picture element electrode which is connected to a drain 
electrode and a 2nd picture element electrode which is a reflection electrode. 

CONSTITUTION: The 1st picture element electrode 7 is connected to the drain 
electrode 4 and the 2nd picture element electrode 9 which is the reflection 
electrode is electrically connected to the 1st picture element electrode 7 through 
the flattening insulating layer 8 by capacitor connection. By using an organic 
material such as polyimide, etc, for the flattening insulating layer 8, at such 
a time, the unevenness of a lower part is mitigated and easily flattened. Besides 
to that, since the 2nd picture element electrode 9 and the 1st picture element 
electrode 7 are connected by the capacitor connection, the flat surface of the 
flattening insulating layer 8 reflects on the 2nd picture element electrode 9, 
thereby easily flattening the surface of the 2nd picture element. Thus, the reflec- 
tion picture element is easily flattened and an adverse effect that nonuniformity 
occurs in the voltage and brightness characteristic of liquid crystal in the picture 
element is reduced, so that the contrast ratio is improved. 




(54) INSULATING FILM AND PRODUCTION THEREOF 

(11) 2-245743 (A) (43) 1,10.1990 (19) JP 
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PURPOSE: To obtain an amorphous tantalum pentoxide-based insulating film 

having ^8.0/zc/cm^ performance index over a wide area by coating a substrate f 4- 

with a tantalum alkoxide-contg. sol adjusted to a specified concn. by hydrolysis, ^XXXXXXXXXXXN 
heat-treating the coated substrate and repeating the coating and heat treating 
stages. 

CONSTITUTION: A sol contg. prescribed amts. of tantalum alkoxide. water and 
hydrochloric acid is prepd. by partially hydrolyzing tantalum alkoxide used 
as starting material. A substrate 3 with a vapor-deposited electrically conductive 
transparent film 2 is spin-coated with the sol and heat-treated at a prescribed 
temp, and these coating and heat treating stages are repeated by prescribed 
times. An amorphous transparent dense film 1 having ^8.0//c/cm^ performance 
index is produced as an insulating film. Since a large-sized vacuum device 
is not required, the film is easily obtd. over a large area. 
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